Key indicators: single-crystal X-ray study; T = 110 K; mean (C-C) = 0.002 Å; R factor = 0.036; wR factor = 0.098; data-to-parameter ratio = 13.5.
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For nickel-salen complexes with aromatic substituents, see: Bal & Ü lkü seven (2004) . For their activation of O 2 , see: Soto-Garrodo & Salas-Reyes (2000) ; For their catalytic activity: Silva et al. (2002) ; Santos et al. (2000) ; Yoon & Burrows (1988) . For the mesogenic properties of substituted complexes, see: Blake et al. (1995) . For bond-length data, see: Allen et al. (1987) .
Experimental
Crystal data [Ni(C 20 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) Àx; Ày þ 1; Àz þ 1; (ii) x; Ày þ 1 2 ; z À 1 2 .
Data collection: CrysAlis PRO (Oxford Diffraction, 2007); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
{3,3',5,5'-Tetramethoxy-2,2'-[ethane-1,2-diylbis(nitrilomethylidyne)]diphenolato}nickel(II) G. E. Assey, R. J. Butcher and Y. Gultneh
Comment
Complexes of Ni(II) with N 2 O 2 Schiff bases derived from salicylaldehyde have been studied for a long time as homogeneous catalysts due to their high activity and selectivity (Silva et al. 2002 , Santos et al. 2000 . These types of complexes have been described in the literature as catalytically active in oxidation and reduction reactions both as homogeneous and heterogeneous catalysts (Yoon & Burrows, 1988) . Other areas where coordination chemistry has found application are in the areas of molecular adsorption, liquid-liquid extraction, ion exchange and metalloenzymes. They have been designed as potential transition metal host systems in host-guest chemistry in the similar way to that of enzyme substrate.
The importance of nickel salen complexes with aromatic substituents range from biological (Bal and Ülküseven, 2004) , activation of O 2 under very mild conditions (Soto-Garrodo, & Salas-Reyes, 2000) and mesogenic properties of substituted complexes. (Blake et al. 1995) reported metallomesogens based on nickel alkyl and alkoxy substituted salen.
The central Ni is in a square planar coordination environment of O1 O2, N1 and N2 with rms deviation of 0.0461 (6) Å (deviation from plane for Ni of 0.0034 (7) Å). The Ni-N and Ni-O bond distances are in the normal range for Ni-salen type complexes (Allen et al., 1987) at 1.8448 (14), and 1.8478 (14) Å for Ni-N and 1.8536 (12) Å and 1.8520 (12) Å for Ni-O. There is a slight twist in the two phenyl rings at each end of the complex (dihedral angle of 11.11 (5)°. All the atoms of the methoxy substitutents are in the plane of the ring to which they are attached except C19 which deviates slightly (0.365 (3) °). There are weak C-H···O intermolecular interactions connecting the molecules in the solid state.
Experimental
The ligand synthesis was accomplished by adding a solution of (2 g, 33.3 mmol) ethylenediamine in 25 mls of methanol to a solution of (12.13 g, 66.6 mmol) 4,6-dimethoxysalicylaldehyde in 40 ml of methanol. The mixture was refluxed overnight while stirring. Then the mixture was evaporated under reduced pressure to afford yellow solids.
The complex was synthesized by mixing a solution of (0.38 g, 1 mmol) N, N-ethylenebis(4,6-dimethoxysalicylaldimine) in 5 ml of CH 2 Cl 2 with a solution of (0.29 g, 1 mmol) nickel nitrate hexahydrate in 5 ml methanol. The solution mixture was stirred for 1 hour then filtered and layered with diethyl ether for crystallization. Single crystals of X-ray quality were obtained.
Refinement
H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with a C-H distances of 0.95 and 0.99 Å U iso (H) = 1.2U eq (C) and 0.98 Å for CH 3 [U iso (H) = 1.5U eq (C)]. 
Crystal data [Ni(C 20 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0003 (7) C18 0.0266 (9) 0.0127 (8) 0.0249 (9) 0.0053 (7) 0.0051 (7) −0.0042 (6) C19 0.0239 (9) 0.0187 (8) 0.0186 (8) 0.0024 (7) 0.0061 (6) −0.0051 (6) C20 0.0318 (10) 0.0153 (8) 0.0231 (9) 0.0041 (7) 0.0105 (7) 0.0053 (7) Geometric parameters (Å, °) 
